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Application filed June 29, 1891, Serial No. 397,852. (No model.) 

To all luhon, it may concern: 
Be it known that I, FREDERICK R. SKID 

MORE, a citizen of the United States, and a 
resident of Milwaukee, in the county of Mil 
waukee, and in the State of Wisconsin, have 
invented certain new and useful Improve 
ments in Valve-Controlling Mechanism for 
Steam-Engines; and I do hereby declare that 
the following is a full, clear, and exact de 
scription thereof. 
My invention relates to new and useful im 

provements in valve-controlling mechanism 
for steam-engines; and it consists in the mat 
ters hereinafter described, and pointed out 
in the appended claims. 

In the accompanying drawings, illustrating 
my invention, Figure 1 is a vertical section 
of valve - controlling mechanism embodying 
my invention, the same being taken on line 
11 of Fig. 2. Fig. 2 is a vertical section on 
line 22 of Fig. 1. Fig. 3 is a detail view of 
one of the parts. Fig. 4 is a view of a rock 
ing valve with my improvements applied 
thereto. Fig. 5 is a horizontal section of 
another form of my improved valve-control 
ling mechanism, taken on line 55 of Fig. 7. 
Fig. 6 is a side elevation of the same, partly 
in section. Fig. 7 is a vertical section online 
77 of Fig. 5. Fig. 8 is a view of an engine 
with my improved valve-controlling mechan 
ism applied thereto. Fig. 9 is an enlarged 
sectional view on line 99 of Fig. S. Fig. 10 
is a detail view of a modified form of one of 
the parts, and Fig. 11 a view of another modi 
fication. 
In Figs. 1, 2, 3, and 4 my improved valve 

controlling mechanism is shown as adapted 
for use in connection with single-acting valves 
of the type commonly known as “Corliss 
valves,” while Figs. 5, 6, 7, 8, 9, and 10 illus 
trate my device as adapted for use in connec 
tion with double-action slide-valves. 

I will now describe my invention with ref 
erence to Figs. 5 to 10, in which 
A indicates a steam-engine of any desired 

or familiar construction, B its cylinder, and 
C its slide-valve, arranged within a steam 
chest D and adapted to be operated in any 
suitable manner by means of a rock-shaft E. 
As shown more particularly in Figs. 8 and 

9, the slide-valve C is provided with an ex 
tension c, upon the outer end of which is lo 

cated a transverse shaft or rod C. Rack 
teeth c' are provided upon said transverse 
shaft or rod C', and a pinion e is provided 
upon the inner end of rock-shaft E. 
Findicates the eccentric, and f the eccen 
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tric-rod. G is a housing revolubly supported 
upon the Outer end of the rock-shaft E and 
provided with an arm g, to which the eccen 
tric-rod f is connected. A cam H is keyed to 
the shaft E and is located within the housing 
G, said cam being provided with raised por. 
tions H. H., having notches or depressions 7. 
h and h h' adjacent to its opposite faces, and 
with intermediate depressions h’h, located, 
respectively, between the raised portions H' 
H. Yokes II' are movably engaged within 
extensions G' G* on the housing G, the arms 
of said yokes being arranged in line with the 
raised portions H H of the cam H. and each 
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provided with a projection i, said projections 
being adapted for engagement with the 
notches or depressions h. h., as will be here 
inafter more fully described. 

Spindles JJ extend outwardly through ex 
tensions II on the outer ends of the yokes 
II, said spindles J J being secured to the 
housing G in any convenient manner-as, for 
instance, by means of bolts J J', passed 
through the said housing G and through the 
open spaces between the arms of the yokes I 
I, as shown more particularly in Figs. 5 and 
7. Upon the outer ends of the spindles JJ 
are provided spiral springs ji, arranged to 
bear at their inner ends against the yokes 
II and at their outer ends against stops or 
shouldersi'i' upon the outer ends of spin 
dles J J and Serving to press said yokes in 
Wardly. Rollers K K are supported between 
the arms of yokes II, as shown in Figs. 5 and 
7, said rollers being mounted upon shafts 1: 
le, which are journaled in said arms of the 
yokes II and extend outwardly through slots 
lc' k' in the housing G and are each provided 
with rollers K'K' outside of and upon oppo 
site sides of said housing G. The rollers K 
IK, mounted upon the central portions of the 
shafts k, k, are arranged to pass between the 
projections H" H' and II*H upon the cam H. 
as the housing G is rotated by the longitudi 
nal movements of the eccentric-rod?, and the 
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rollers K' K' upon the outer ends of Gaid 
shafts are arranged to engage with the sur 
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faces of cams L. L., movably Supported upon 
the rock-shaft E adjacent to the opposite 
sides of the housing G. The cams L. L are 
operatively connected with the governor 
mechanism in any desired manner-as, for 
instance, as shown in Fig. 6, in which said 
cams are provided with slots L' L', through 
which the shaft E passes, and the governor 
rod is connected with cams LL in such a man 
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ner that a lengthwise movement of said rod 
will move said cams upon said rock-shaft in a 
direction lengthwise of the said slots. Raised 
portions l l are provided upon opposite sides 
of each of said cams LL, said raised portions 
being so arranged that when the rollers K' K' 
upon the ends of either of the shafts : k en 
gage said raised portions by reason of the 
oscillation of the housing G said shaft will be 
lifted farther away from the cam II, so as to 
move the ends of the arms of the yoke I out 
of line with the notches or depressions I h or 
l' in the can H. - 
Spindles c* c are provided upon the ends 

of the transverse shaft C, which are fitted 
with movable heads C'C', moving within cy 
lindrical steam-chambers CC, to which steam 
is admitted from the steam-chest D through 
ducts did, and from which steam escapes 
after the heads C° C have performed their 
stroke through ducts or ports cc, as will be 
hereinafter more fully described, 
The operation of this form of my improved 

valve-operating mechanism is as follows: Sup 
posing the parts to be in the relative posi 
tions shown in Figs. 5, 6, and 7 of the draw 
ings, as the crank-shaft is operated the ec 
centric F will be rotated so as to give a lon 
gitudinal movement to the eccentric-rod f, 
which in turn imparts an oscillating or rock 
ing movement to the housing G about the 
rock-shaft E, which norinally remains sta 
tionary. This rocking movement of the hous 
ing G carries the projections upon the 
arms of the yokes II alternately into engage 
ment with the notches h. h. and h h' in the 
periphery of the cam II. As the eccentric F 
moves rod f forward the arm g on the hous 
ing G will obviously be moved to the right, so 
as to oscillate the housing G and carry the 
yoke I upon the right-hand side of said hous 
ing into engagement with the notches or de 
pressions l l in cam H. Now upon the fur 
ther levolution of the crank-shaft and the 
eccentric F the rod f will be retracted, so as 
to oscillate the housing G in the opposite di 
rection, when the yoke I will by its engage 
ment with cam II operate to rock or partially 
rotate said cam, and with it the rock-shaft E. 
By this partial rotation of the rock-shaft E 
the pinion upon its inner end will by its 
engagement with the rack-teeth c' on the 
transverse bar or rod C operate to move said 
bar or rod, and with it the slide-valve C, into 
the position shown in Fig. S. This movement 
of the valve C opens the steam-port at the 
forward end of the cylinder to take steam and 
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cylinder in communication with the exhaust 
port, at the same time placing the duct d at 
the rear end of the cylinder in communica 
tion with the steam-supply. As soon as the 
housing G has moved sufficiently in this di 
rection to bring the rollers K' K' into en 
gagement with the raised portions l l upon 
the right-hand sides of the movable or ad 
justable cams L. L the yoke I upon the right 
hand side of said housing will be raise?l 
out of engagement with said notches h. h., 
when steam, bearing against the head C° at 
the rear end of rod C, will instantly force 
said rod forward, moving the valve C at the 
same time into a position to cut off the stealm 
from the forward end of the cylinder, the port 
at the opposite end of the cylinder remaining 
in communication with the exhaust and the 
engine working expansively for the remainder 
of the rearward stroke of the piston. It will 
be understood that the valve is stopped in its 
movement by the piston C- reaching the inner 
end of its stroke; but the pistons C'C' being 
loosely mounted upon the ends of the rodland 
operating against the shoulders on said rod, 
said rod is permitted a further movement after 
the piston has reached the inner end of its 
stroke by means of the pinion e, rock-shaft E, 
and connected mechanism, so as to admit 
steam at the other end of the cylinder. The 
valve remains stationary, however, from the 
time when the piston C° reaches the inner end 
of its stroke until this further movement by 
Said valve-gear is effected. By the time the 
piston has completed its stroke toward the 
rear the eccentric F, through the medium of 
rod?, will have operated to rotate the housing 
G, so as to bring the other yoke I into en 
gagement with the notches h h' on cam H., so 
that as the said eccentric passes the center 
said housing G will be rotated ill an opposite 
direction from the movement above described, 
but in the same direction as the last-described 
movement of the parts by the auxiliary piston 
C°, to move the valve C into a position to ad 
mit steam to the rear end of the cylinder and 
place the forward end of said cylinder in 
communication with the exhaust, at the same 
time placing the duct d in communication 
with the steam-supply. Now when the hous 
ing G has been oscillated sufficiently to bring 
the rollers K' K' into engagement with the 
shoulders l l upon the left-hand side of the 
can IL the yoke I will be raised out of en 
gagement with the notches h. h., when the 
steam-pressure upon the head C” on the end 
of the rod C will immediately act through 
the medium of said head C° and rod C’ to 
move the valve C into a position to cut off 
the supply of steam from the rear end of the 
cylinder and at the same time from the for 
ward duct d. 

It will be observed by reference to Fig. 8 of 
the drawings that the exhaust-ports c' c' in 
the chambers C C are so arranged that as 
the heads C'C' alternately reach the inner 

places the port at the opposite end of said I ends of their respective strokes said heads 
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will uncover said exhaust-ports to permit the 
escape of steam from said chambers after the 
valve has been moved sufficiently to cut off 
the steam from the cylinder, as before de 
scribed. It will thus be seen that after the 
valve-gear has operated to move the valve 
in either direction to open the port lead 
ing to one end of the cylinder the steam is 
cut off instantaneously by the movement of 
the valve by the auxiliary piston, the valve 
remaining stationary for a short period dur 
ing the stroke in either direction, and the 
ther movement of the valve to take steam at 
the other end of the cylinder, when steam is 
again cut off instantaneously by the release 
of said mechanism and the operation of the 
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auxiliary piston. 
The operation of the valve-controlling mech 

anism may be regulated SO as to cause the 
valve to cut off at an earlier or later period 
in the stroke, as may be required, by means 
of the adjustment of the cams LL upon the 
rock-shaft E by a movement of the governor 
mechanism, so as to cause the trip mechanism 
to operate at any desired part of the stroke of 
the engine. 

In the form of construction illustrated in 
Fig. 11 of the drawings the shaft or rod C' is 
dispensed with, the pinion upon the end of 
the rock-shaft being engaged with a rack lo 
cated directly upon the slide-valve, and two 
shorter rods M M are arranged to slide in 

valve-gear is then actuated to produce a fur 

bearings at opposite ends of the steam-chest 
and to engage with opposite ends of the slide 
valve. The inner ends of said rods are pref 
erably provided with heads m m, adapted to 
fit closely within sockets m' m' upon oppo 
site ends of the slide-valve. Outwardly-open 
ing spring-actuated check-valves mm are 
provided in the heads m m, by means of 
which steam is permitted to escape from the 
interior of said sockets as the heads m. m. are 
forced into the same, and is prevented from 
entering the said sockets while the said parts 
are being drawn apart. Upon the outer ends 
of said rods are provided heads mm, fitted 
within cylinders M'M' adjacent to the op 
posite ends of the steam-chest. Ducts mm. 
communicate with said cylinders and with 
the interior of the steam-chest, said ducts be 
ing constantly open for the passage of steam. 
Intermediate headsNN are located upon said 
rods MM, said heads being arranged to en 
gage with sockets N' N upon the outside sur 
face of the steam-chest. 
The operation of this device is as follows: 

When the rock-shaft is actuated, as before 
described, to move the slide-valve so as to 
admit steam to the cylinder, this movement 
of the valve will bring the socket m' at one 
of its ends into engagement With the head m. 
on the inner end of one of the rods M. As 
said parts come together the steam will pass 
out from the interior of the said socket 

rod M will be forced outwardly against the 
steam-pressure in the cylinder M', carrying 
the head m toward the outer end of the said 
cylinder. Now upon the release of the valve 
by the operating mechanism, as before de 
scribed with reference to Figs. 5 to 9, inclu 
Sive, the pressure upon the head no of the 
rod M, which is in engagement with the valve, 
will cause said rod to instantly move inwardly 
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until the annular flange N is engaged within . 
Socket N, forcing the valve into a position to 
cut of the steam. In this position the valve 
and the head in upon the rod are obviously 
held together by steam-pressure, inasmuch as 
steam bears upon the entire surface of the 
opposite side of the valve, but is prevented 
by the check-valve m” from entering between 
said slide-valve and the head m. Now when 
the valve-controlling mechanism actuated by 
the eccentric is operated in the opposite di 
rection from that before described the slide 
valve will be forced away from the head m on 
the rod M, said rod being held from further 
inward movement by the engagement of the 
collar N with the wall of the steam-chest. By 
the above-described movement of the valve 
actuating mechanism the valveis brought into 
engagement with the other head in and a simi 
lar operation of the parts at the other end of 
the steam-chest takes place. 
served that the collars NN, being adapted to 
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fit closely within the recesses N' N, will com 
press the air within said recesses and tend to 
check the movement of the parts toward the 
latter end of the stroke of the piston M, 

IOO 

thereby serving to prevent any undue jar or 
noise in consequence of the surfaces coming 
sharply together. 

In the form of construction shown in Figs. 
8 and 9 the movement of the valve is checked 
at the proper instant by the admission of 
steam against one head C° at the same time 
that it is cut off from the other of said heads. 
Now, referring to Figs. I to 4, inclusive, it 

will be observed that an arrangement of 
parts very similar to that shown in other fig 
ures and hereinbefore described is employed 
to move the valve. In this form of construc 
tion, however, the device is adapted to oper 
ate a single-acting Valve, the valve-operating 
device being arranged to rotate the rock 
shaft E in one direction only and the steam 
operating to return the parts to their initial 
position to cut off the steam. In this form 
but one yokel is provided upon the housing 
G, and the cam Hisprovided with notchesh, i. 
upon one side only. In this form of construc 
tion, as illustrated more particularly in Fig. 
4, a piston O is arranged in a chamber O' ad 
jacent to the steam-chest, and a rack o is pro 
vided upon one side of said piston and 
adapted to engage with the teeth of a pinion 
on the rock-shaft or with teeth upon a circu 
lar portion of the valve. The particular form 
of valve illustrated in Fig. 4 is a single-act 

through the check-valve m'.in said head, and ingrotary valve, and is illustrated as mounted 
by the continued movement of the valve the directly upon the rock-shaft E. The piston 
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O is provided at one end with a head O', fitted 
in one end of the chamber O'. A check 
valve P is provided in the end of Said cham 
ber, and is arranged to open for the admission 
of air upon a backward movement of piston 
O and to close outwardly upon a forward move 
ment of said piston, so as to operate to pre 
vent a too rapid movement of the parts. Steam 
is admitted, as before described, through a duct 
2), so as to bear against the end of the piston O. 
In this form of construction the trip mechan 
ism for releasing theyoke from its engagement 
with the cam II comprises cams Q Q, revolu 
bly secured upon the shaft E and provided 
with arms (I (1, operatively engaged with the 
governor mechanism, and by which the said 
cams may be partially rotated about said 
shaft to cause the mechanism to trip at any 
desired portion of the stroke. In Fig. 10 is 
illustrated a somewhat similar form of con 
struction adapted for use in connection with 
a double-action valve comprising two oppo 
sitely-adjustable cams R. R., connected with 
and adapted to be adjusted by the move 
ments of the governor mechanism. 

I Would have it understood that I do not 
desire to limit myself to the exact form or 
forms illustrated in the drawings, as various 
modifications may be made in the details of 
construction without departure from the 
Scope of my original invention. 
Having described my invention, what I 

claim as new, and desire to Secure by Letters 
Patent of the United States, is 

1. The combination, with the cylinder and 
the valve for controlling the admission or ex 
haust of steam, of mechanism connected with 
the said valve and with the eccentric of the 
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engine for opening said valve, and a pistoll op 
eratively connected with and adapted to move 
said valve into a position to close the port, 
substantially as described. 

2. The combination, with the cylinder and 
piston of a steam-engine and the valve for 
controlling the admission of steam to or the 
exhaust of steam from Said cylinder, of 
mechanism connected with said valve and Op 
eratively connected with the eccentric of the 
engine and arranged to operate Said valve to 
open the port, and an auxiliary steam-cham 
ber provided with a piston operatively con 
nected with said valve and adapted to move 
said valve into a position to close said port, 
substantially as described. 

3. In a steam-engine, the combination, With 
the cylinder, the piston, and the eccentric 
thereof, of a valve for controlling the admis 
Sion of steam to or the exhaust of steam from 
the cylinder, mechanism operatively connect 
ed with said valve and actuated by said eccen 
tric to open the port, trip mechanism for dis 
engaging said mechanism from said eccentric, 
and a steam-actuated piston operatively con 
nected with said valve and adapted to move 
said valve into a position to close said port 
upon the release of said valve by said trip 
mechanism, substantially as described. 
In testimony that I claim the foregoing I 

have hereunto set my hand, at Milwaukee, in 
the county of Milwaukee and State of Wiscon 
sin, in the presence of two witnesses. 

FREDERICK R. SKIDMORE. 

Witnesses: 
JOHN E. WILES, 
N. E. OLIPHANT. 
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